BACKGROUND: Palliative care education for health care professionals is a key element in improving access to quality palliative care. The Palliative Care Emphasis Program on Symptom Management and Assessment for Continuous Medical Education (PEACE) was designed to provide educational opportunities for all physicians in Japan. As of 2015, 57,764 physicians had completed it. The objective of this study was to estimate the effects of the program. METHODS: This study was an analysis of 2 nationwide observational studies from 2008 and 2015. We conducted 2 questionnaire surveys for representative samples of physicians. The measurements used were the Palliative Care Knowledge Test (range, 0-100) and the Palliative Care Difficulties Scale (range, 1-4). Comparisons were made with the unpaired Student t test and with a multivariate linear regression model using 2 cohorts and a propensity score-matched sample. RESULTS: This study analyzed a total of 48,487 physicians in 2008 and a total of 2720 physicians in 2015. Between 2008 and 2015, physicians' knowledge and difficulties significantly improved on the Palliative Care Knowledge Test with total scores of 68 and 78, respectively (P <.001; effect size, 0.40) and on the Palliative Care Difficulties Scale with total scores of 2.65 and 2.49, respectively (P <.001; effect size, 0.29). Propensity-score matching resulted in 619 untrained physicians matched to 619 trained physicians, and physicians who trained with the PEACE program had a higher knowledge score (74 vs 86; P <.001; effect size, 0.64) and a lower difficulties score (2.6 vs 2.3; P <.001; effect size, 0.42). CONCLUSIONS: Physicians' knowledge of and difficulties with palliative care improved on a national level. The PEACE program may have contributed to these improvements. Cancer 2018;124:626-35. V C 2017 American Cancer Society.
INTRODUCTION
Several systematic reviews have reported the benefits of palliative care for cancer patients and families. 1, 2 However, globally, there is a significant unmet need for palliative care, which will further increase as a result of the growing number of older people with incurable cancer. Further development in palliative care is, therefore, a public health priority. [3] [4] [5] [6] [7] The lack of education in palliative care among physicians has been one of the most common barriers in providing quality palliative care. 8, 9 To date, many surveys have revealed that physicians frequently have inadequate knowledge of cancer pain, opioids, symptom management, and the concept of palliative care. This may result in poor symptom control and late referrals to specialized palliative care services for cancer patients. [10] [11] [12] [13] [14] [15] Nationwide palliative care education is, therefore, a key element in improving access to quality palliative care for cancer patients. Several international organizations have been advocating the inclusion of palliative care as a regular, mandatory element of education for health care professionals. 7, 16, 17 Recently, several countries have established national palliative care education programs. [18] [19] [20] [21] In the United States, the Education for Physicians on End-of-Life Care project aimed to increase physician's knowledge about palliative care. 18 In Japan, the National Cancer Control Act was implemented in 2007. This act states that palliative care should be provided from the time of diagnosis, and one of the most important objectives of this act was to improve the quality of life for cancer patients and their families. 9 Accordingly, a basic education program was designed to provide opportunities for all physicians engaged in cancer care to acquire education in primary palliative care: the Palliative Care Emphasis Program on Symptom Management and Assessment for Continuous Medical Education (PEACE). 22, 23 The PEACE program is a 2-day program with 9 modules and consists of a total of 12 hours of interactive workshops that combine didactic plenary sessions, role-playing sessions, and small-group discussions ( Table 1) . As of March 2015, 57,764 physicians had completed the PEACE program. 24 The cumulative number is shown in Figure 1 . This accounts for 69% of the 84,054 physicians working in government-designated cancer hospitals and for 19% of the total 310,000 physicians of all specialties.
The objective of this study was to determine the effects of the PEACE program. We analyzed the effects of the program with the following methods: 1) determining the changes in knowledge and difficulties for physicians with 2 nationwide representative surveys between 2008 and 2015 and 2) comparing the differences in knowledge and difficulties between physicians who did and did not complete the PEACE program with propensity-score matching with cross-sectional data from 2015.
MATERIALS AND METHODS

Design, Subjects, and Procedures
This study was an analysis of 2 nationwide representative surveys. We decided to adopt this study design because identification and random sampling of the program participant's paired samples were technically difficult. The study population was physicians at hospitals and general practitioners who were working at clinics in Japan. We investigated in 2008 and 2015, and both investigations were performed between January and February.
The subjects of the first survey were all 173,299 physicians in all 7807 hospitals except psychiatric hospitals (referenced through Hospital Information in Japan, Japan Medical Press Inc.) 25 and all 94,224 general practitioners who had registered with the Japan Medical Association (Fig. 2) .
The subjects of the second survey were all 10,885 physicians in 339 hospitals chosen at random from municipalities stratified by 4 classifications of population size and by 2 classifications of elderly ratios (referenced through Hospital Information in Japan, Japan Medical Press Inc.) 25 and 2995 general practitioners chosen by simple random sampling from the registration list of the Japan Medical Association. Community-based palliative care Small-group session with 6 to 10 participants 60 Discuss how to encourage regional collaboration Questionnaires were sent to hospital physicians via hospital directors and to general practitioners via mail. Questionnaires were accompanied by a brief letter explaining the study aim, rationale for selecting subjects, and confidentiality. We sent a reminder to all institutes after a month.
The ethical and scientific validity of this study was confirmed by the National Cancer Center's institutional review board in Japan. Our study was performed according to the ethical guidelines for epidemiological research from the Ministry of Health, Labor, and Welfare, and written informed consent was not necessary. This study was performed as part of a research project as an interim assessment of the National Cancer Act, which is a task of the second-term Basic Plan to Promote Cancer Control Programs.
Questionnaire
We measured palliative care-related knowledge and difficulties as well as the participants' characteristics. We measured physician-reported knowledge with the Palliative Care Knowledge Test, 26 which consists of 5 subscales (philosophy, pain, dyspnea, delirium, and gastrointestinal symptoms). Responses were scored as correct or incorrect; high test scores suggest a high level of knowledge about palliative care (score range, 0-100). Physician-reported difficulties with delivering palliative care was measured with the Palliative Care Difficulties Scale, 27 which consists of 3 subscales (alleviation of symptoms, expert support, and communication with patients and families) that assess the frequency of problems in daily practice with a Likert-type scale scored from 1 ("never") to 4 ("very much"); high values suggest a high perceived difficulties (score range, 1-4). The validity and reliability of the 2 scales were confirmed in development articles, 26, 27 and they have been used in previous nationwide studies. [28] [29] [30] 
Statistical Analysis
Physicians who had no clinical experience in treating cancer patients were excluded from the final analysis. To determine the changes in knowledge and difficulties for physicians from 2008 to 2015, we compared the total scores and subscale scores of the 2 measures with the Original Article unpaired Student t test. To adjust for differences in subject background, a multivariate linear regression model was constructed from background characteristics such as sex, years of clinical experience, specialty, region, workplace, clinical experience in treating terminally cancer patients per year, and clinical experience in prescribing opioids for cancer pain per year. We here report the crude data and the adjusted P values. We calculated Hedges' g to estimate the effect size. 31 For interpretation, we deemed effect sizes of 0.2 as small, 0.5 as moderate, and 0.8 as large. 32 To reduce bias, this analysis was conducted for every group-physicians in designated cancer hospitals, physicians in community hospitals, and general practitioners working at clinics-as well as all physicians together.
Propensity-score matching was also used to compare knowledge and difficulties scores between physicians in 2015 who did and did not complete the PEACE program. Propensity scores were estimated with a logistic regression model. The following variables were included as predictor variables of participation in the PEACE program: sex, years of clinical experience, specialty, region, workplace, clinical experience in treating terminally cancer patients per year, and clinical experience in prescribing opioids for cancer pain per year. To examine physicians' knowledge and difficulties associated with participation in the PEACE program, physicians who did and did not complete the PEACE program were matched 1:1 in random order on the basis of the propensity scores with a greedy algorithm and nearest neighbor approach (maximum caliper distance, 0.04). To balance the measured baseline characteristics between subjects trained and untrained in the PEACE program, general practitioners working at clinics were excluded from the analysis. The differences between matched physicians were analyzed with the paired Student t test, and Hedges' g was calculated to estimate the effect size with knowledge and difficulties scores. We calculated sample sizes for detecting differences between the means of the 2 surveys. We used SAS (version 9.4; SAS Institute, Inc, Cary, North Carolina) for the analysis. Two-sided P values of .05 or less were considered significant.
RESULTS
Response Rates and Sample Characteristics
We analyzed a total of 48,487 physicians in the 2008 survey and 2720 physicians in the 2015 survey (Fig. 2) . The characteristics of the physicians are summarized in Table 2 . Internal medicine as a medical specialty included family practice/general practice, hematology/medical oncology, and subspecialty internal medicine. The 2008 physicians had more clinical experience in caring for terminally cancer patients than the 2015 physicians.
Changes in Knowledge and Difficulties From 2008 to 2015
From 2008 to 2015, physicians' knowledge and difficulties significantly improved with Palliative Care Knowledge Test total scores of 68 and 78, respectively (P < .001; effect size, 0.40) and with Palliative Care Difficulties Scale total scores of 2.65 and 2.49, respectively (P < .001; effect size, 0.29; Table 3 ). Changes over time in physicians' knowledge and difficulties are shown in Figure 3A ,B. Among the subscales, the score of the expert support subscale on the Palliative Care Difficulties Scale markedly improved from 3.02 to 2.61 (P < .001; effect size, 0.46; Table 3 ).
Changes according to workplaces are shown in Table 4 . The knowledge of general practitioners improved at a moderate level (59 vs 69; P < .001; effect size, 0.41), although hospital physicians improved only at a low level (designated cancer hospital, 80 vs 83; P < .002; effect size, Propensity-score matching resulted in 619 untrained physicians matched to 619 trained physicians and also resulted in between-group balancing of baseline characteristics (Table 5 ). Compared with physicians who were not trained in the PEACE program, physicians who were trained in the PEACE program had higher knowledge scores (74 vs 86; P < .001; effect size, 0.64) and lower difficulties scores (2.6 vs 2.3; P < .001; effect size, 0.42; Table 6 ). Differences in knowledge and difficulties between untrained physicians and trained physicians are shown in Figure 3C ,D. Among the subscales, the subscale that increased most significantly was pain management (67 vs 81; P < .001; effect size, 0.63).
DISCUSSION
This study was the first and largest scale study to explore the nationwide effects of a primary palliative care education program. We analyzed 2 nationwide representative surveys to explore the changes in palliative care among physicians.
The most important finding is that the physicians' knowledge score in palliative care and difficulties scores surrounding palliative care significantly improved at a national level from 2008 to 2015. Notably, the knowledge of general practitioners who had less experience in treating cancer patients significantly increased, and the difficulties for hospital physicians significantly decreased. Potential reasons include the following: 1) the cancer control programs have been promoting basic education in palliative care for primary care providers, so the opportunities for training about palliative care have expanded for home practice physicians, and 2) specialist palliative care teams have been mandatorily established in all 422 designated cancer hospitals by the National Cancer Control Act, so the availability of specialist palliative care services has improved in designated cancer hospitals. 33 Our findings indicate that recent international efforts for implementing palliative care education as a regular, mandatory element for health care professionals may improve physicians' knowledge of palliative care and decrease their difficulties with palliative care worldwide. 7, 16, 17 The second important finding is that physicians who undertook the PEACE program had significantly improved knowledge and difficulties scores. Although the propensity score-matched sample removed observed differences in baseline characteristics between the subjects Original Article trained in the PEACE program and the untrained subjects, the knowledge score was higher and the scores for difficulties, such as alleviating symptoms, expert support, and communication with patients and families, were lower for physicians who were trained. Although not a randomized controlled trial, this study suggests that the nationwide primary palliative care education program may have contributed to this improvement. This is reasonable because an effective palliative care curriculum requires a multifaceted approach incorporating a variety of intentional strategies to address the multiple competencies required. The PEACE program is a multifaceted educational program that combines didactic plenary sessions, role-playing sessions, and small-group discussions and was designed to facilitate converting knowledge to memory and to change practices and attitudes with roleplaying and case studies. The benefits of multifaceted approaches to changing physician practices found in some studies are in accordance with the findings in this study. 19, [34] [35] [36] To improve the quality of palliative care for cancer patients at a national level, we believe that it is essential to improve palliative care by the physicians who are the main providers of cancer treatment, and not only palliative care specialists but all physicians engaged in cancer treatment should be targeted. Remarkable characteristics of the PEACE program include that the unified educational program was provided to all physicians engaged in cancer treatment to acquire education about primary palliative care, and this program was implemented intensively through multiple national regulations and incentives in all designated cancer hospitals across the country. We believe that these are the innovative and specific points of the program.
On the other hand, the changes in difficulties for general practitioners were relatively small. The potential reasons underlying these small changes may be a lack of availability of specialist palliative care teams and expert support in the community. Some studies have reported that the availability of specialized palliative care services is associated with the confidence of general practitioners and better patient quality of life. [37] [38] [39] Strengthening systems for supporting general practitioners is an issue that should be addressed in a future study.
This study had several limitations. First, this study was an uncontrolled study and an observational study using 2 nationwide representative surveys. However, we thought that it was not practical to perform an experimentally controlled study at a national level, and the anticipated benefits were outweighed by the burdens. We believe that it is an acceptable method in such cases where randomization is technically difficult or even unethical. Second, this study measured physicians' self-reported knowledge and difficulties. The self-reported data may have a social desirability bias, especially with respect to the Palliative Care Difficulties Scale score. The true outcome of palliative care education is observed through improvements in the quality of life of cancer patients and their families. Physicians' knowledge of and difficulties in palliative care improved, but it is still unknown whether the quality of life for cancer patients and their families was improved. In addition, the absolute value of the difference between the 2 cohorts was relatively small or at most moderate, and the knowledge score may have plateaued. To clarify this, further studies are needed with cancer patient-related outcomes. Third, the propensity-score matching was performed only with hospital physicians to remove observed differences in baseline covariates between the untrained subjects and the subjects trained in the PEACE program in the matched sample. Therefore, we did not analyze changes for general practitioners with the PEACE program. However, we believe that the influence was small because there were few trained general practitioners. Lastly, there were many factors that influenced the changes in the health care system and economics over the 7-year period other than the national palliative care education program. Although we believe that this bias may be present, our study found that physicians' knowledge of and difficulties in palliative care improved on a national level. We believe that these changes will contribute to improvements in the quality of palliative care for cancer patients.
In conclusion, physicians' knowledge of and difficulties in palliative care were improved in Japan from 2008 to 2015. In particular, the knowledge of general practitioners who had less experience in treating cancer patients increased, and the difficulties for hospital physicians with available specialists decreased. Furthermore, physicians who completed the PEACE program had significantly improved knowledge and difficulties scores. Physicians' knowledge of and difficulties in palliative care improved on a national level. The PEACE program may have contributed to these improvements.
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